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Isolated congenital valvular stenosis of either aortic or pulmonary valve is commonly seen yet the presence of both
these lesions in the same patient is rare. This combination presents unusual diagnostic as well as management
problems. Apart from a few case reports, there is little in the literature on the combined stenosis of both semilunar
valves. We present here a case report of a three and half year old boy diagnosed as a combined congenital severe
valvular aortic stenosis with valvular pulmonary stenosis. The patient underwent successful balloon dilation of both
these valves in the same sitting.
 2013 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.
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Isolated pulmonary valve stenosis (PS) accountsfor 8–10% and aortic valve stenosis (AS) ac-
counts for 3–8% of patients with congenital heart
disease [1,2]. The combination of both these valvu-
lar lesions is very uncommon. A review of the lit-
erature revealed only 15 cases of combined
valvular stenosis of aortic and pulmonary valves
reported to date [3–14]. The increased importance
of combined AS and PS, in addition to its rarity,stems from the fact that failure to recognize and
adequately correct both lesions may be cata-
strophic [5] as has been learnt from the experience
of earlier case records.Case report
A three and half year old male child, the product
of consanguineous marriage and with normal men-
tal and physical development presented to our
Abbreviations
AS Aortic stenosis
PS pulmonary stenosis
AVBD aortic valve balloon dilatation
PVBD pulmonary valve balloon dilatation
SEM systolic ejection murmur
ECG electrocardiogram
LV left ventricular
ECG electrocardiogram
RA right atrial
RV right ventricle
MPA main pulmonary artery
ASD atrial septal defect
LVH left ventricular hypertrophy
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2014;26:101–104department with history of cardiac murmur since
birth and parental concern for hyperactive
precordium. Apart from these complaints, the child
was asymptomatic. Physical examination showed
that the child had height and weight appropriate
for his age and no cyanosis. Pulse was 100 beats/
min, regular and synchronous and BP (right upper
arm) was 90/60 mmHg. Cardiac examination re-
vealed a precordial bulge with heaving apex in nor-
mal position. Right ventricular impulse was also
palpable. Systolic thrills were palpable at both sec-
ond right and left intercostal spaces. On ausculta-
tion, ejection click with grade 4 systolic ejection,
murmur was heard over pulmonic area. Another
systolic ejection murmur (SEM) grade 4 with a dif-
ferent character radiating to carotids was also
heard over second right ICS. The systolic ejection
murmur could also be heard over the upper back.
Electrocardiogram (ECG) revealed sinus tachycar-
dia with normal axis (70) with tall peaked P waves
in lead II suggesting right atrial enlargement. There
were features of right ventricular hypertrophy with
early transition and deep S wave in lead V2 suggest-
ing associated left ventricular (LV) hypertrophy.
Chest X-ray showed cardiomegaly with right atrial
(RA) enlargement, apex was formed by right ven-
tricle (RV) and there was a dilated main pulmonary
artery (MPA) segment. Two-dimensional echocar-
diography revealed aortic valve was thickened
and dysplastic with maximal instantaneous gradi-
ent of 102 mmHg, mean gradient of 80 mmHg and
peak velocity of 5.03 m/s across the valve. The aortic
annulus was 10 mm. Pulmonary valve was doming
with maximal instantaneous gradient of 80 mmHg
and peak velocity of 4.47 m/s across. The pulmon-
ary valve annulus measured at 13 mm, and theFigure 1. Aortic valve balloon dilatation with Tyshak balloon.main pulmonary artery was dilated. Both ventricles
were hypertrophied and had normal systolic func-
tion (LV EF = 65%).
The patient was taken up for cardiac catheteriza-
tion followed by balloon dilatation of aortic and
pulmonary valves in the same sitting under general
anesthesia. Cardiac catheter revealed a gradient of
120 mmHg across aortic valve with mild aortic
regurgitation with aortic annulus measuring
11 mm. Aortic valve was dilated with 10 mm  3 cm
Tyshak II balloon (Fig. 1). During dilatation patient
developed sinus bradycardia which responded to
atropine. Post dilatation, the gradients had come
down to 40 mmHg, and aortic regurgitation was
mild. Aortic valve balloon dilatation (AVBD) was
done and was then followed by pulmonary valve
balloon dilatation (PVBD). Gradient across pul-
monary valve was 50 mmHg (PA annulus 13 mm)
which after balloon dilatation with 16 mm  4 cm
Tyshak balloon decreased to 5 mmHg (Fig. 2). Post
procedure 2D echocardiography revealed aorticFigure 2. Pulmonary valve balloon dilatation with Tyshak balloon.
Table 1. Pre and post gradients.
Echocardiography–maximal instantaneous
gradients (mmHg)
Echocardiography mean
gradient
Catheterization-gradients
(mmHg)
Pre-dilatation Post-dilatation Pre Post Pre-dilatation Post-dilatation
Aortic valve 102 73 80 48 120 40
Pulmonary valve 80 20 50 5
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(mean gradient of 48 mmHg) and pulmonary valve
gradient of 20 mmHg (Table 1).Discussion
Isolated LV outflow and RV outflow tract
obstructions are common. But their various com-
binations at different levels are less commonly
seen. Most patients with combined aortic and pul-
monary obstruction at sub-valvular level have
hypertrophic cardiomyopathy and most patients
with combined supra-valvular obstructions have
Williams syndrome. However, the combination
of aortic valve stenosis and pulmonary valve ste-
nosis is very rare. The only literature we can lay
our hands on are in the form of case reports. To
date, 15 reports of combined aortic and pulmonary
valve stenosis had been published with the first
by Horlick et al. in 1957 [3–14]. Some reported
cases had associated secundum atrial septal defect
(ASD) [3,9,11], and one had associated ostium pri-
mum defect [8].
The age of presentation in 16 cases (including
one of ours) ranged from neonates to 55 years. It
was seen slightly more commonly in males with
male to female ratio of 1.5:1. Most patients pre-
sented with history of precordial murmur since
birth, dyspnea and fatigue. Combined aortic and
pulmonary valve stenosis can be suspected from
clinical examination if patient has clinical features
of PS with LV heave, with thrill present on left and
right second intercostal space, systolic murmur
audible almost equally well at both areas with dif-
ference in character, and radiation of murmur to
both upper back and carotids.
ECG showed P-pulmonale and right or left ven-
tricular hypertrophy (depending on relative sever-
ity of either lesion). Unlike that seen in isolated
PS, the transitional zone can be abrupt, that is, tall
R wave in V1 followed by deep S in V2, indirectly
reflecting left ventricular hypertrophy (LVH) as
seen in our patient [5,8]. Cardiac enlargement
was a consistent radiologic finding and in almost
all cases it was thought to involve predominantly
right ventricle. Our patient had a common origin
of innominate and left common carotid artery. Asimilar finding was reported in their patient by
Steinberg et al. in 1967 [7].
The combination of valvular AS and PS had pre-
sented unique diagnostic and management chal-
lenges in the earlier years. Early attempts for
surgical corrections were met with mortalities in
spite of the fact that in those times the mortality
rate for correction of isolated PVS and AVS ap-
proached zero to a few percentage points,
respectively. The reason for the disproportion-
ately increased mortality in these patients was
either incomplete diagnosis or incomplete correc-
tion of both the obstructive lesions [5]. The first re-
port of successful surgical repair came from
Steinberg et al. in 1967 [7]. The catch was that both
obstructive lesions had to be diagnosed and cor-
rected simultaneously in same sitting. If aortic
obstruction alone is relieved, an insufficient
amount of blood enters the left side of heart lead-
ing to severe peripheral hypotension and death.
In contrast, if the pulmonary obstruction alone is
relieved, a flooding of blood into the lungs leads
to pulmonary edema [5].
With present day surgical techniques and
knowledge, better results are seen. Balloon valvu-
loplasty has emerged as an attractive alternative
and can be repeated over time, if required. In
our patient, balloon valvuloplasty was successful
in relieving pulmonary stenosis and decreasing
the aortic stenosis thus obviating the need for sur-
gery. To date, four reports of successful balloon
valvuloplasty of combined AVS and PVS have
been reported. The first such report in Portuguese
was described in 1987 [10], followed by a second
one from India by Chandrashekhar in 1994 [11].
The reports proved especially helpful in sick neo-
nates as reported by Herberg et al. in 2009 [13] and
Layangool et al. in 2011 [14]. Our report is the fifth
such reported case in the world and the second in
India.
While attempting balloon valvuloplasty for com-
bined valvular AS and PS, we know that both
these lesions have to be tackled in the same sit-
ting, but the question arises: which valve should
be ballooned first? It is believed that the left-sided
obstruction should be relieved before the pulmon-
ary valve is opened due to fears that relieving PVS
in the presence of significant AVS could cause
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ma [5], and this holds especially true in patients
with compromised LV function. However, in a re-
port published by Chandrashekhar, the pulmon-
ary valve was dilated initially but only after
keeping two guide wires across the aortic valve.
This was done to study the hemodynamic effects
of relieving the right-sided obstruction on aortic
stenosis. The authors reported no significant
change in left-sided hemodynamics after pulmon-
ary valvuloplasty even though there was a signif-
icant gradient across the aortic valve [11].Conclusions
Combined valvular AS and PS is a rare entity.
However, it is possible that there may be more
mild cases which have not been reported. Recog-
nition and simultaneous correction of both these
lesions is essential for good results. Balloon valvu-
loplasty is an alternative to surgical correction
especially in sick neonates.Funding
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